Introduction: The purpose of the research was: (1) to compare fears of intimacy between people with post-traumatic stress symptoms and healthy controls; (2) to examine the relationships between sensory processing patterns and fears of intimacy among people with post-traumatic stress symptoms; (3) to examine the ability of post-traumatic stress symptoms and sensory processing patterns to predict fears of intimacy. Method: The study consisted of 60 people between 24 and 62 years old. Thirty of the participants had post-traumatic stress symptoms and the other 30 were healthy controls. All participants were involved in an intimate relationship. Participants completed the Post-traumatic Stress Disorder Symptom Scale, the Adolescent/Adult Sensory Profile, and the Fear of Close Personal Relationship Questionnaire. Findings: Higher prevalence of extreme sensory sensitivity, avoidance, and low registration was found among the study group.
Introduction
A social relationship is one of the main occupations in which people engage throughout their life.
Intimate relationships are part of social relationships and are known to be impaired among people with post-traumatic stress symptoms (PTSS) . Recent studies highlight that people with PTSS may also express difficulties in processing sensory information (Engel-Yeger et al., 2013) , which is known to negatively impact a person's ability to socialize (Kinnealey et al., 2011) . Yet, the knowledge about the expression of sensory processing difficulties among people with PTSS and their relation to the person's intimate relationships is limited. The present study aimed to elucidate the knowledge about the influence of sensory processing patterns of people with PTSS on their social relationships, specifically in intimate relationships and their fears of intimacy.
Literature review
Social participation refers to activities in which individuals interact with others. Some social interactions are time-limited and some continue in time to form relationships. Of the formed relationships, some are informal and some become intimate relationships that are considered a social resource (American Occupational Therapy Association, 2005; Cassidy and Shaver, 1999) .
In order to achieve intimate relationships, one needs the ability to create intimacy. According to Sullivan (1953) , intimacy refers to a need that arises during pre-adolescence, and can be fulfilled in a dyadic relationship characterized by mutuality and collaboration. Intimacy also is defined as a fusion of identities between two people who deeply care for each other and share a feeling of closeness and connectedness (Laurenceau et al., 2004) through disclosure, reciprocal understanding, self-validation, and affection (Van den Broucke et al., 1995) . Intimate relationships are known to be impacted by several factors. One of the prevalent factors known to be related to impaired emotional performance, as well as to fears of intimacy, is PTSS.
A person who suffers from PTSS has been involved in a traumatic event, which is defined by the American Psychiatric Association as an event in which ''the person experienced, witnessed or was confronted with an event or events that involved actual or threatened death or serious injury, or threat to the physical integrity of self or others'' and ''the person's response involved intense fear, helplessness, or horror' ' (2000: 467) . Involvement in such an event can cause post-traumatic stress disorder (PTSD), which is defined by the Diagnostic and Statistical Manual of Mental Disorders (DSM) as an anxiety disorder. According to the DSM-IV-TR (2000) PTSS fall into three clusters: re-experiencing the event through intrusive thoughts, nightmares, or flashbacks; avoidance of factors associated with the event and emotional numbing; and increased arousal as hyper-vigilance and irritability. PTSS are known to disrupt daily activities and occupations, including social interactions and intimate relationships (Dorahy et al., 2013) .
Various studies have been published showing that people who suffer from PTSS also struggle with intimate relationships. Some studies indicate that people with PTSS report their lack of investment in intimate relationships (Hanley et al., 2013; Monson et al., 2009) . Other studies illustrate that being part of an intimate relationship requires facing fears associated with closeness, which is associated with previous negative, painful experiences (Cook et al., 2004) . People with PTSS were found to have higher separation and divorce rates (Javidi and Yadollahie, 2012) , and poorer adjustment and communication with their partners than people without PTSS (Cook et al., 2004) . Not achieving or maintaining intimacy in the relationship with one's partner has a negative influence on the person's physical, emotional, and psychological wellbeing (Cassidy and Shaver, 1999) . Thus, it is important to recognize possible factors involved in the pathogenesis of PTSS that may negatively affect intimate relationships.
Sensory processing difficulties were found to be involved in the pathogenesis of PTSS (Engel-Yeger et al., 2013) . Sensory processing difficulties are characterized by over-or under-responsiveness to environmental stimuli due to over-or under-reactivity of the nervous system to sensory stimulations (Dunn, 1997) . The inability to regulate and organize the degree, intensity, and nature of responses to sensory input in a graded and adaptive manner (Lane et al., 2000) results in maladaptive behavior to environmental demands (Miller et al., 2007) . People with sensory over-responsivity respond to sensation faster, with more intensity, or for a longer duration (Miller et al., 2007) . They may show aggressive responses, withdrawal of sensation, irritability, moodiness, and poor socialization. People with sensory under-responsivity appear not to detect incoming sensory information. They are described as unmotivated or self-absorbed. Some people with sensory under-responsivity have sensory seeking tendencies, which are defined as having an insatiable desire for sensation (Miller et al., 2007) . Dunn's model for sensory processing (1997) focuses on the interaction between the neural threshold and related behavioral responses and suggests four patterns of sensory responsiveness: (1) sensory sensitivity -people expressing hypersensitivity due to a low neurological threshold, indicating a quick response from the nervous system, but using a passive behavioral strategy; (2) sensation avoiding -people expressing hypersensitivity due to a low neurological threshold, but actively limiting their exposure to the disturbing stimuli; (3) low registration -people with a high neurological threshold, indicating a slow response from the nervous system, and passive behavioral strategy (they frequently fail to detect sensation); (4) sensation seekingpeople with a high neurological threshold, and active behavioral strategy -such responses encompass pleasure derived from rich sensory environments and behaviors that create sensation. They are engaged in actions that add more intense sensations to their bodies (such as extreme sport).
The literature highlights that an extreme pattern of either over-or under-responsivity may lead to impaired daily performance and participation (Engel-Yeger, 2008; Parham and Mailloux, 2001) . People who experience these extreme patterns must deal with emotional and cognitive burdens resulting from their difficulties in processing and modulating incoming sensory input (Engel-Yeger and Dunn, 2011a, 2011b) . The literature also describes that difficulties in processing and modulating incoming sensory input are frequent characteristics of people with specific conditions such as PTSS (Morgan and Grillon, 1999) . A previous study undertaken by Engel-Yeger et al. (2013) examined the sensory profile of people with PTSS and found that they have extreme patterns of sensory sensitivity, sensation avoiding, and low registration. Moreover, their sensory processing patterns were related to a specific PTSS, such as intrusive thoughts.
Published research exhibited that sensory processing difficulties lead to negative consequences within the framework of social interactions. Sensory hypersensitivity was related to decreased social skills and was found to negatively impact intimate relationships among people with or without a history of abuse or hospitalization for mental health disorders (Kinnealey et al., 2011) . The common characteristics of these groups include increased arousal, hyper-emotionality, difficulties in self-regulation, and exaggerated defense mechanisms. The evidence of these behavioral and emotional responses was manifested in behavioral studies and was seen in research about neurological mechanisms and structures, such as the limbic system, components of the reticular system, hypothalamus, and cortex (Adenauer et al., 2010; Ge et al., 2011; Killgore et al., 2013) . These studies may provide a physiological explanation for the elevated anxiety and depression that people with sensory processing difficulties and/or PTSS might experience. As people suffering from PTSS continually face the difficulties related to anxiety (Engel-Yeger and Dunn, 2011a), depression, and social-emotional problems, they use coping strategies in almost every activity (as well as in intimate relationships) in order to deal with unpleasant sensations or feelings (Jerome and Liss, 2005; Pfeiffer et al., 2005) .
To the best of our knowledge, there is limited understanding of the role and contribution of sensory processing difficulties in relation to a person's ability to establish intimate relationships among people with PTSS. Considering that the combination of sensory processing difficulties, PTSS, and impaired relationships may have devastating impacts on the person's daily performance, participation, and quality of life (Kinnealey et al., 2011) , expanding the knowledge on this issue is essential for therapists involved in PTSS intervention programs. The present study elaborated on previous research performed by the authors on the relationship between sensory processing and PTSS (Engel-Yeger et al., 2013) . This study added the aspect of intimate relationships and aimed to (1) compare fears of intimacy between people with PTSS and healthy controls; (2) examine the relationships between sensory processing patterns and fears of intimacy among people with PTSS; and (3) examine the ability of PTSS and sensory processing patterns to predict fears of intimacy. Data collected in this study may supply occupational therapists with key information about people with emotional difficulties due to PTSS regarding their involvement in daily situations, including social relationships and intimate relationships; this information can be used to develop new therapy interventions as well as adjust existing treatment programs.
The study's hypotheses were as follows: (1) fears of intimacy would be significantly higher among people with PTSS than among typical, healthy adults; (2) sensory processing difficulties would correlate with fears of intimacy;
(3) both sensory processing difficulties and PTSS would significantly predict fears of intimacy. However, based on the literature indicating that sensory processing patterns result not only from environmental factors but also from genetic factors and even remain the same across the life span (Dunn, 2001) , it was hypothesized that prediction of fears of intimacy by sensory processing pattern would be stronger and more prevalent than the PTSS variable.
Methods

Participants
The sample included 60 participants between the ages of 24 and 62 who were involved in an intimate relationship during and/or before the study. Thirty of the participants had PTSS as a result of various traumatic events (such as sexual abuse, accidents, and war) that occurred between 1 and 10 years before the study. The control group included 30 participants who did not experience a traumatic event. They were matched to the study group by age, gender (12 males and 18 females in each group), marital status, and socio-economic level. Participants defined their PTSS through a self-report questionnaire and these symptoms were confirmed by the Post-traumatic Stress Disorder Symptom Scale (PSS-SR) cut-off score.
The exclusion criteria were the presence of severe, systemic chronic diseases (such as cancer), nervous system impairments (such as stroke, epilepsy), and IQ in the abnormal range. These exclusions enabled researchers to control bias on sensory processing abilities and confirmed that the participants understood the study and were able to complete the questionnaires. Table 1 summarizes the socio-demographic information of the participants in both groups.
Instruments
Demographic questionnaire -in this self-report questionnaire, participants answered questions about health status, socio-demographic status, medications that they were taking, and treatments that they had undergone. This questionnaire was used to screen for inclusion criteria for this study.
PSS-SR (Foa et al., 1993 ) -this is a 17-item interview assessing the severity of each of the DSM-IV PTSD symptoms during the previous week. Each symptom is rated on a four-point scale from 0 (not at all) to 3 (five or more times in a week). Subscale scores are calculated by summing items in each of the PTSD symptom clusters: re-experiencing, avoidance, and arousal. The scale has high internal consistency (alpha .88) and it has moderate to high correlations with other measures of psychopathology. The PSS-SR has high test-retest reliability (r ¼ .80) and inter-rater reliability (k ¼ .91). Internal consistency among the 17 items in the current sample was high (alpha .88)
Fear of Close Personal Relationship Questionnaire (FCPRQ) -this questionnaire was developed by Sheehan (1989) on the basis of Feldman's theory (1979) of marital intimacy. The FCPRQ is a 30-item instrument that consists of five subscales: fear of merger; fear of exposure; fear of attack; fear of abandonment; and fear of one's own destructive impulses. The participants were asked to indicate how frequently they showed each behavior in their current or last intimate relationship on a scale ranging from 1 (never) to 5 (always). Total scores range from 30 to 150, with higher scores indicating a higher level of fear of intimacy. Sheehan (1989) reported good psychometric properties and Cronbach's alpha ranged from .57 to .78 for all five subscales of fear. The internal consistency for the subscales in the current study had coefficient alpha values of .63 for ''fear of abandonment,'' .74 for ''fear of exposure,'' .82 for ''fear of merger,'' .65 for ''fear of attack,'' and .73 for ''fear of one's own destructive impulses.'' The Adolescent/Adult Sensory Profile (AASP) (Brown and Dunn, 2002 ) -this questionnaire is based on Dunn's model of sensory processing (Dunn, 1997) . In this selfreport tool, participants answer questions about their responses to sensory experiences. The scale has 60 items, including questions pertaining to each of the sensory systems. For scoring, the 60 items are sorted equally into four quadrants that reflect different sensory processing patterns: low registration, sensation seeking, sensory sensitivity, and sensation avoiding (based on factor analysis). Participants indicate how often they respond to the sensory event described in the items using a five-point Likert scale from 1 (almost never) to 5 (almost always). The scores for each quadrant range from 5 to 75. Using USA national samples of 950 adolescents and adults (ages 11-90), Brown and Dunn (2002) calculated cut scores that indicate when scores are significantly different from their peers' responses. Each age group (11-17; 18-64; 65 and older) has its own norms. This questionnaire has good internal consistency with coefficient alpha values of .692 for low registration, .639 for sensation seeking, .657 for sensory sensitivity, and .699 for sensation avoiding (Pohl et al., 2003) . This questionnaire was translated to Hebrew and back-translated into English by bilingual occupational therapists in order to examine the validity of the translated form.
Procedure
The Ethics Committee of the Faculty of Social Welfare and Health Sciences at the University of Haifa approved this study before it was performed.
The study group was recruited from an Israeli program for community inclusion of people who suffer from symptoms of distress after experiencing a traumatic event; from internet forums for individuals who experienced traumatic events; and from the researchers' personal contacts. The control group was recruited through an advertisement via the internet calling for participation in a study about sensations and relationships. People who expressed willingness to take part in the study were considered potential participants. They were given a consent form and the questionnaires in person, as well as a stamped envelope addressed to the researchers. After filling out the documents, these potential participants sent the signed consent forms and the completed questionnaires to the researchers via post, using the pre-stamped and pre-addressed envelopes. Researchers analyzed the questionnaires from the participants who met the inclusion criteria.
Data analysis
The data processing was carried out using statistical software (SPSS Statistics 17.0 for Windows).
Chi-square and t-test scores were used to examine the significant differences between groups' demographic data and dependent variables. Multivariate analysis of variance (MANOVA) was employed to examine the differences between the groups' FCPRQ scores. The relationship between AASP scores of individuals with PTSS and their intimate relationship characteristics were analyzed through a Pearson correlation test. Hierarchical regression was used to examine whether fears of intimacy among individuals with PTSS may be predicted by their sensory processing patterns. Probabilities at or below .05 were considered significant.
Results
The data analysis confirms, as seen in Table 2 , that a significantly higher percentage of participants from the study group was found in the ''more/much more than most people'' performance range of sensory sensitivity, sensory avoidance, and low registration as compared with the controls.
The study group showed more fears of intimate relationships than the controls in most FCPRQ scales (see Table 3 ).
Among the PTSS group, several significant correlations were found between sensory processing patterns and measures of fear of intimacy. Sensation avoiding significantly correlated with fear of one's own destructive impulses (r ¼ .54, p ¼ .002). Low registration correlated with fear of exposure (r ¼ .39, p ¼ .03), fear of attack (r ¼ .36, p ¼ .05), and fear of own destructive impulses (r ¼ .37, p ¼ .04). Sensation seeking negatively correlated with fear of exposure (r ¼ À.42, p ¼ .02).
Hierarchical regression revealed that the total score of fear of intimacy was significantly predicted by both PTSS and low registration. Fear of merger was significantly predicted only by low registration. Fear of abandonment was predicted by PTSS. Fear of exposure was predicted by low registration. Fear of attack was predicted by both PTSS and low registration, and fear of destructive impulses was predicted by sensation avoiding. Table 4 summarizes the contribution of PTSS and sensory processing patterns to the prediction of fears of intimacy.
Discussion
The present study examined the relationship between fears of intimacy and the sensory profile of people with PTSS. The study's first hypothesis was confirmed: people with PTSS showed greater fears of intimacy than healthy controls. This was expressed in elevated fears of merger, attack, abandonment, and self-destruction. Experiencing a traumatic event may result in exaggerated emotional responses including pathological fear, unrealistic negative perceptions, stimulation avoidance (Foa et al., 1999) , and anxiety-related social phobia, all of which may exacerbate feelings of shame, despair, and hopelessness and lead to fears of intimacy (Dorahy et al., 2013; Javidi and Yadollahie, 2012) .
The emotional burden that people with PTSS experience and its limiting impacts on the person's performance, social participation, and wellbeing must be brought to the attention of occupational therapists. Underlying mechanisms that may lead to PTSS and worsen its symptoms should be illuminated in order to improve the evaluation and intervention processes.
The second and third hypotheses regarding possible associations between sensory processing difficulties and fears of intimacy were corroborated. When referring to a low neurological threshold, sensation avoiding was related to an elevated fear from self-destruction. Sensation avoiders have been described in the literature as anxious people with negative affect who frequently express social withdrawal (Dunn, 1997; Miller et al., 2007) , elevated social isolation, lower perceived social supports, interpersonal difficulties, and family problems (Aron et al., 2005; Kinnealey et al., 2011) . Ben-Avi et al. (2012) suggested that, as opposed to the physical environment in which these people actively avoid unpleasant stimuli, the social environment is more difficult to control. This lack of control may enhance their tense feelings and initiate problems in their social relationships. Challenges in developing and maintaining social relationships may impair one's ability to develop love and trust and may lead to avoidance of intimate relationships.
In the present study, fears of intimacy were also correlated with a pattern of high neurological threshold, characterized by a slow response from the nervous system. Actually, most correlations were found between low registration and fears of intimacy expressed in fears of exposure, attack, and self-destruction. The knowledge about the emotional facets of low registration in general is limited. þ ''More than most people'' -one standard deviation above AASP normal range. Jerome and Liss (2005) , who also used the AASP, found that low registration correlated with relationship anxiety and relationship avoidance. Jerome and Liss (2005) claimed that for some people low registration might reflect an under-aroused system. However, for others it might indicate an extremely over-aroused system that compensates by shutting down and causing people to seem undersensitive. In both cases, the slower and lower responses make these individuals less capable of reacting to a situation in an adaptive manner. They can even miss ''hints'' of incoming information, and when they finally notice stimuli, they react defensively (Engel-Yeger and Dunn 2011b) and feel fear of being exposed or attacked. All these negative feelings and fears, together with higher social withdrawal, shyness, and lack of self-esteem in social situations (Ben-Avi et al., 2012) , may explain the greater fear of merger expressed in people with low registration. Fear of self-destruction was related to both low registration and sensation avoidance. Ben-Avi et al. (2012) noted that individuals with low registration demonstrated similar features to those of individuals with sensory avoidance, including elevated anxiety, somatization, distress, lack of ego strength, and thought distortions, all of which may explain their social discomfort and interpersonal difficulties. Although both sensory processing patterns contributed greatly to the prediction of fears of intimacy, only sensation avoiding significantly predicted fear of self-destruction. According to this correlation, people with PTSS who are sensation avoiders may be more in danger of self-destruction, and this risk should be further studied and receive greater attention in practice. Another interesting point that should receive attention is that while PTSS predicted fears of intimacy in which the partner is active (abandonment and attack), sensation avoiding and low registration predicted fears of intimacy in which the person is active (as in merger, exposure, and self-destruction).
Interestingly, a greater tendency for sensation seeking was found to be a ''positive'' trend for people with PTSS, based on its correlation with reduced fear of exposure. Engel-Yeger et al. (2013) found that a higher tendency for sensation seeking was negatively correlated with the PTSS of avoidance. Ben-Avi et al. (2012) , who studied a sample of the general population, also found that sensation seeking correlated with reduced social introversion, reduced shyness, and lower social discomfort. Based on the aforementioned trends and on additional reports characterizing sensory seekers with positive personality traits (Engel-Yeger and Dunn 2011a, 2011b) , it may be suggested that people with PTSS who have a greater tendency for sensation seeking cope better with PTSS and this has a direct influence on their intimate relationships. They are more likely to be open to the social world (Miller et al., 2007) and are more willing to explore intimate relationships.
In summary, this is one of the very few studies that analyzed the relationship between fears of intimacy and the person's sensory profile among people with PTSS.
While previous studies about the sensory processing involvement in the pathogenesis of PTSS focused on specific sensory modalities and mainly used neurophysiological techniques, this study referred to sensory processing as expressed in all modalities and in daily life scenarios. Moreover, while most studies focused on the physiological aspects of hyper-arousability among people with PTSS (Morgan and Grillon, 1999) , the present study emphasizes the emotional expressions of hyper-arousability (Frewen and Lanius, 2006) and its direct impacts on intimate relationships.
The present study suggests that, similar to the general population, sensory processing difficulties among people with PTSS increase their emotional burden, and negatively impact their behavior and adjustment to environmental situations (Kinnealey et al., 2011; Neal et al., 2002; Pfeiffer et al., 2005) , including social/intimate relationships (Kinnealey et al., 2011; Parham and Mailloux, 2001) . Kinnealey et al. (2011) highlighted that the interaction between sensory processing difficulties and emotional status may reduce quality of life related to participation in social roles. The authors noted that compatibility with the sensory environment and mitigating factors, such as social support, are important for enhancing people's sensory self-regulation. This may be also relevant for people with PTSS.
The present study used the Adult Sensory Profile to examine sensory processing in daily life situations. The information coming directly from a self-report tool provokes the person to be more aware of the role of his/her sensory processing abilities in daily life. Moreover, in the future, clinicians, and especially occupational therapists who focus on enhancing performance and participation in daily environments, can give clients the AASP and similar self-reports in order to receive important information regarding the person's interaction with their social/physical environments.
The important influence that intimate relationships have on the person's physical closeness, familial relationships, and general quality of life suggests that occupational therapists should refer to intimate relationships in intervention. They should understand the influence of intimate relationships on the person's occupations and roles, and explore factors that may impair these relationships, such as specific disorders or limitations (such as PTSS) or associated medical or physical conditions, such as sensory processing difficulties. Intervention programs should elevate the person's awareness of his/her difficulties as well as relatives' awareness of these difficulties, and should supervise the individual in how to implement coping strategies that will enhance positive experiences in social participation, including intimate relationships. These positive experiences may reduce emotional problems and elevate the person's quality of life and wellbeing.
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